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(54) ZOOM LENS HAVING IMAGE BLUR CORRECTING FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens whose wsafc 
zoom ratio is about 10, where the deterioration of the 
performance of a correcting lens group when correcting 
image blur is restrained to be small and which is made 
compact while keeping excellent performance from a wide- 
angle area to a telephoto area. 

SOLUTION: This zoom lens is provided with a final lens 
group G5 arranged nearest to an image side and at least 
three lens groups G1, G2, G3 and G4 arranged on the object 
side of the final lens group, and variable power is performed 
by changing a distance between the respective lens groups. 
The three lens groups are constituted of a 1st lens group 
G1 having positive refractive power, a 2nd lens group G2 
having negative refractive power and a 3rd lens group G3 
having positive refractive power in order from the object 
side, and a partial lens group consisting of a partial group 
G5-2 having negative refractive power and a partial group 
G5-3 having positive refractive power in order from the 
object side and having negative refractive power as a whole 

is arranged nearest to the image side of the final lens group G5. By moving the partial lens group in 
a direction nearly perpendicular to an optical axis, the image blur is corrected. 
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■f-&3. 5 5?aycDCCD£<£ffl-?-&.r t LX 



[0029] 



[0030] 





R 


d 


nd 


vdCT^S) 


1 


32.755 


0.850 


1.80518 


25.42 


2 


22.666 


3.804 


1.49700 


81.54 


3 


-138.970 


0.052 






4 


23.416 


1.363 


1.61700 


62.80 


5 


40.905 


Dl 






6 


40.602 


0.524 


1.80400 


46.57 


7 


6.952 


2.482 






8 


-18.068 


0.524 


1.77250 


49.60 


9 


24.850 


0.052 






10 


16.093 


1.759 


1.84666 


23.78 


11 


-19.760 


0.034 






12 


-13.590 


0.524 


1.77250 


49.60 


13 


58.326 


D2 






14 


INF 


0.786 






15 


14. 144 


1.371 


1.79952 


42.22 


16 


-295.977 


0.798 






17 


-12. 590 


0.420 


1.57501 


41.50 


18 


-55.048 


D3 






19 


9.756 


2.969 


1.48749 


70.23 


20 


-14.003 


0.107 






21 


-23. 162 


0.516 


1.84666 


23.78 


22 


132.554 


0.530 






23 


13.367 


1.953 


1.51633 


64.14 
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[00 3 1] 



[00 3 2] 



24 


-70.546 


0.500 






25 


-27.678 


0.517 


1.81600 


46.62 


26 


38.877 


3.944 






27 


-62.606 


0.979 


1.53172 


48.84 


28 


-15.964 


0.000 






29 


INF 










14 









7 A 



15A 



19A 



24A 



R 

6.952 

A4 

-1.4802e-O05 
R 

14.144 

A4 

3. 1011e-005 
R 

9.756 

A4 

9.4783e-005 
R 

-70.546 

A4 

7.4875e-004 



k 

0.0000 
A6 A8 
-7 . 2609e-007 -1 . 2517e-O08 
k 

0.0000 
A6 A8 
-3. 7202e-007 3. 6665e-008 
k 

0.0000 
A6 A8 
2.9917e-006 -1.1376e-007 
k 

0.0000 
A6 A8 
7.3308e-006 7.7091e-008 



A10 



0.0000e+000 



A10 
0. 



A10 
0. 



0000e+000 



0000e+000 



f (mm) 7.73238 
V±y^— 3.500 

2w (i£Sn) 72.50 

FB (mm) 14.355 
Dl 0.786 

D2 13.059 
D3 4.579 

[0033] m^mmi 

di o ittRwiz x h x-^ v >x<7)m 4 mmmw v s 

(c) {4aafiBC*5*t&«»Sr*^*L'CV^. 01 1 

vwfim*7i?tmv. (a) (iffiftss. (b) feasts 
T<o$iBtt«^Lx^z>. mi 2izm49mmcow& 

^»3i/yX8, G4J±iE^JB*f*^*4U'^XSfr 

R d 



A10 
0.0000e+000 



23.24928 73.78820 

3.900 4.500 

27.41 8.79 

25.780 33.902 

10.257 20.368 

5.077 0.786 

2.463 0.786 

x\ m4\s>xmG4iiu>xmG4-ik.n<vm9rii 
i gfcfrS¥G 4 - 2 1 je*)jb$t 2 »#sg a - 

3Ttft£3#Vt^£. Is >XMG 4-1 l±%MtZit LX 
UttzmfcZtlXtS*)* *l»««G4-2i:«C-^ 
l^£«^TEBSivO*4. »l»»«G4-2i:» 
2SB»SG4-3ti31£«ifcflafi**iai (*«ik:»tT 
*Itt**l»l*4v^»Sil?Sr*iai) fcr»tt"r86fc:«»S 
ivtivc. ISiXtlZmtt&Z.k&TZ&Xolz&^X 
^6. ^fcW^lx^XWlRtt. gffi^i: L/C. 
$#2/3>f B*tr-y^3&«2S^n>'OCCD*fleffl 



nd 
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[00 34] 



[00 35] 



I 


28.994 


0.850 


1.80518 


25.42 




20.782 


4.161 


1.49700 


81.54 


3 


-227.692 


0.052 






4 


21.688 


1.452 


1.61700 


62.80 


J 


35.032 


Dl 








34.157 


0.524 


1.80400 


46.57 


7 


6.221 


2.941 






Q 
o 


-15.882 


0.524 


1.77250 


49.60 


g 


20.093 


0.052 






10 


14.898 


1.796 


1.84666 


23.78 


1 1 

1 1 


-23.010 


0.287 






12 


-12.834 


0.524 


1.77250 


49.60 


13 


-70.371 


D2 






14 


INF 


0.786 






15 


13.270 


1.225 


1.79952 


42.22 


16 

1U 


127.840 


0.694 






17 


-14.146 


0.424 


1.57501 


41.50 


1R 


-64.867 


D3 






19 


20.873 


1.940 


1.48749 


70.23 


90 


-16.085 


0.150 






9\ 


9.858 


1.888 


1.48749 


70.23 


79 


-43.384 


0.197 






23 


-20.681 


0.516 


1.84666 


23.78 


?4 


41.514 


0.703 






25 


15.042 


1.660 


1.51633 


64.14 


26 


133.454 


0.650 






27 


-26.689 


0.502 


1.77250 


49.60 


28 


9523.723 


0.258 






29 


-23.849 


1.407 


1.51633 


64.14 


30 


-7. 162 


0.489 


1.72916 


54.68 


31 


12.828 


0.086 






32 


12.636 


2.713 


1.54814 


45.79 


33 


-9.087 


0.000 






34 


INF 








mm 


14 









[0036] 

7 A R k 

6.221 0.0000 
A4 A6 A8 A10 

-5.8053e-005 -2.0003e-006 -2.2149e-008 0.0000e+000 
15A R k 

13.270 0.0000 
A4 A6 A8 A10 

-5.1194e-005 4.8234e~007 -5.1501e-009 0.0000e+000 
19A R k 

20.873 0.0000 
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26A 



A4 A6 
3. 0642e-004 -9. 5347e-007 
R k 
133.454 0.0000 



A8 A10 
-7.702Se-009 O.OOOOe+000 



A4 

8.0504e-004 



A6 A8 A10 

1.8813e-006 1.3319e-007 O.OOOOe+OOO 



[0037] 



7.67066 

3.500 
72.94 
13.977 

0.786 
12.708 

4.480 



f (mm) 

2w(£M«) 
FB (mm) 
Dl 
D2 
D3 

[0038] ±M<F>ta<*mmz±ixi£^ x-Ajta* 1 

B.^'mc?>&MtinjE®&£ *-r & x- a v vxtwsk 
-t&zt tf&mh mmmx-n 4maxx/5m<^ 
isyxmfottLtztK h-h^>A,emj.±<r>uyxm^. 

< l z3mmfSL<7>x-£.is>'Xizimxi>mm-r&z.bi>x' 
s * . i m&u yxmsiEcom 3 u >xmizm 

[@i ] *ftm<7>&\mmMv>x-j±u>x<7y\svxm 

j££^U (a) iifcftmco. (b)«+iao. (c)« 

[02] #»9i«>ss 1 hm^x-a v vxnwmmz 

(a) «JSA^fct5ft4«HJRIIftill, ftj&im. 

mm, mmmi^v^wkWAt: . <b> tiaa 
mz&vhmmwmm®, &£MMmm, mmm.«m 

[03] *JMB<0» 1 HSfc0!l?>X-A U- >-X«oa^l®T- 

mA}im%<rm*mm<r>x-i±v>x<r>vvxm 

j££^U (a) «flia*tf>, (b) ii*iajtf>, (c) \t 

[05 ] *mi<r>m2mLm<7)X-j±v>x<7)wmm* 
air. smmmttv^w&m& . (b) u^s 

[06] *^BH<om2HSfiWcOX-APvX<7)SiiJSg-C 
00. 5- #^«iEl$0«Lt=ivJRilifi&, 

[ 0 7 ] ##Ui<0flS 3 JfelfefflcoX- A 1^ y X<0 1/ yX*?§ 
J££^U (a) <ij££jif<0, (b) ti+ra^, <c)l2 



23.24927 

3.900 
27.41 
24.770 
10.460 

5.037 

2.200 



71.26844 
4.500 
9.10 
31.860 
20.028 
0.786 
0.786 

[08] *minm3mmcDX-j>.u>x(oifmmi: 
^t. (a) is&ftmztm&imwMmm, n^fSM 

fttft, MflJRMft^St/nvJR^ftH^, (b) (±S3S 

[09] *»^<oas3ies6«<iox-Auvxoais«-c 

[010] *^cr ) ^4j|Sfefi?ijcoX-Al^>'Xc7)^>'X 
*fi££^U (a) liJ&ftSB*), (b) tt+Htf). (c) 

[011] *^<?)^4||$6mX-AlxyXc7)ltKII0 
(a) {i/£ftSgCfctt£*TOXi!ft|g. #*IR 
fttttt. SflitXIIffl^&^nviKllfill^. (b) im 

tmv3~?WMmwt****vxi^. 

[012] *W»0S84«t9!^)X-^UyX<oai8« 

•c'^o. 5- ^MtLmiE^<om±^-?>\m^m, tt£M. 
mmax/wi- 3 -?ir^ ajs & * * ^ lx v ^ 4 . 

jEtfOSSf^JiOmiL'VXSf 

n<r>mtftj}<?>m2u>xu 
lEamiiTjwmsuyxm 
n.v>®mjicom4uyxm 
$54 uyxm^uyxm 
m4 \<-yxm*<r)%<r)mvxjw 



Gl 
G2 
G3 
G4 

G4- 1 
G4-2 

G4-3 

SS2gfcfrffif 

G5 

G5- 1 
G5-2 
l&lgfrfri? 



^4 i/yxm^niEcomVrJie) 

lEcomnrunm 5 u >-xae 

m 5 u yXffi <pcr) v yXffi 

m5u>xm#cr>fi(?)mmjj<r) 
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G5-3 



m 5 V >X%t$>cojEcDm$tJ]<0 
[01] 



Gi G2 




GaGi 



Gs-i Gs-a Gfr-s 




(b)«£r$ r4 rs ™— ™ 




(a) 



FND 3.500 



Cu) 



[021 



3 1EQD 



PIC 4. SB 



[03] 



FIB 4. 500 



FSD 4.500 



[[14] 



Gi G2 



(a)i££*8 




(b)*IB 



G3G4 A 

r "\ G5-1G5-2 Gs-S 



—jaill-OBHI 



(c)33£*S 



Bfffl-fflG-HI 
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[05] 



[06) 



(a) 



(b) 



#&a& 



W0L7S 



BD £.75 



EW 2.T5 



ho trs 



[07] 



Gi Gs 



(b)*W 




(c)3£*S 



(a) 



TO 1.75 



[08] 



FID L7S 



(b) 



\ 
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rm 2.2S 



[09] 



FSD 2.25 



FMD 2.23 



N 



[010] 




CW>fM 





(c)fflM 




(a) 



[01 1] 



asms 

rao 1.75 



• -36.47 



FND 1.75 



1/ 



09 



X 



FID 2.25 



[0121 



FKJ2.2S 



WD 2.25 
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F*— A(##) 2H044 EC12 

2H087 KA01 NA07 PA12 PA13 PA15 
PAIS PA20 PB14 PB16 PB17 
QA02 QA07 QA17 QA21 QA25 
QA32 QA34 QA42 QA45 RA05 
RA12 RA13 RA36 RA43 RA44 
SA23 SA27 SA29 SA32 SA43 
SA47 SA49 SA53 SA55 SA62 
SA63 SA64 SA65 SA66 SB04 
SB15 SB23 SB32 SB36 SB47 
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